Objective: To design effective prevention and control strategies for haemorrhagic fever with renal syndrome (HFRS) in Mainland China, we evaluated the epidemiologic characteristics and trends of HFRS cases reported between 2006 and 2010.
H aemorrhagic Fever with Renal Syndrome (HFRS), a rodent-borne viral disease caused by different species of Hantaviruses, is characterized by fever, haemorrhagic manifestations and renal dysfunction.
1,2
In Mainland China, there are two predominant species of Hantavirus, Hantaan and Seoul virus, and either or both species may circulate in a given area. However, studies have revealed that a heterogeneous, gradually evolving, co-circulation of Hantaan and Seoul viruses is most common in Mainland China.
3, 4 This dynamic type of epidemiology is characterized by co-circulation of both viruses with a predominance of Hantaan virus in north-eastern China and a predominance of Seoul virus south-western China.
HFRS is transmitted by contact with rodent urine, feces or saliva.
5-7 Of the major endemic countries for HFRS, China accounts for 90% of total HFRS cases worldwide. 8 The annual reported cases of HFRS surpassed 110 000 in 1986. 9 HFRS cases have been reported in all 31 Chinese provinces in Mainland China.
Although environment management, host surveillance and HFRS vaccine implementation have played an important role in controlling HFRS, it is still a serious disease in Mainland China.
2,9-11
We analysed data reported from all the provinces of Mainland China between 2006 and 2010 to attain an in-depth understanding of HFRS in recent years. Hopefully, the findings from this study will contribute to the development of more effective HFRS prevention and control strategies. criteria included: exposure history (i.e. direct or indirect exposure to rodents and their excreta and saliva within two months before the onset of illness); acute onset with at least two of the following clinical symptoms (i.e. fever >38°C, chills, haemorrhagic manifestations, headache, back pain, abdominal pain, acute renal dysfunction and hypotension); experience or partial experience of the five phases of disease course (i.e. fever, hypopiesis, oliguresis, hyperdiuresis and recovery) and abnormal blood and urine routine parameters. Laboratory-confirmed case diagnosis criteria were clinical diagnosis with one of the positive laboratory tests (HV anti-IgM positive, four-fold increasing of anti-IgG and virus isolated from serum or detected HV RNA).
METHODS

HFRS is one of the
RESULTS
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1,12,13
All data recorded for HFRS cases from 1970 to 2010 were extracted for statistical analysis by time, region and profession; the incidence rate was obtained directly from CNDRS. We analyzed the morbidity and mortality data of HFRS from 2006 to 2010. This period was China's Eleventh Five-Year Plan, during which time much work was done to prevent and control communicable diseases including HFRS. In 2008, China began the expanded immunization programme for HFRS vaccine, which targeted susceptible people in high-endemic districts to control the HFRS incidence.
Data were organized in Microsoft Excel spreadsheets and processed with SPSS 13.0 software. 
HFRS seasonal distribution
Two peaks of HFRS cases were observed annually. One peak occurred in the winter and appeared as a relatively high and narrow spike in November. The spring peak was lower and broader, spiking in June. These seasonal distribution profiles were similar for all years between 2006 and 2010, with only a small difference in 2010. In the months before September 2010, number of cases was consistently lower than that of the same period in the years 2006 to 2009. From September onward, however, HFRS case numbers increased, resulting in the highest annual number of cases in all the five years examined (Figure 4) . 
HFRS population distribution
HFRS regional distribution
DISCUSSION
Our data showed that the number of reported HFRS cases has declined remarkably after peaking in 1986. By 2009, the annual reported cases fell below 10 000. The changing trend of HFRS cases number during these years is consistent with other studies. When cases were evaluated by employment status, it was determined that the majority of cases from 2006 to 2010 were represented by farmers (66.83%, Table 1 ). The employment type of HFRS cases was similar in the cases reported by provinces (data not shown). 
Confl icts of interest
None declared.
Funding
The study was supported by a grant from the China Mega-Project for Infectious Diseases (2008ZX10004-008).
HFRS seasonality in China is characterized by a bimodal distribution pattern throughout the year. The spring peak often lasts for about three months from March to May. The winter peak is relatively rapid and short-lasting. The reasons for the peak occurring in winter and in spring may be related to several factors:
15-20
viral types, hosts' reproduction and activities and natural or social factors e.g. flooding.
As in previous years, the late adolescent-to-adult age group accounted for the most cases of HFRS reported in the years from 2006 to 2010. Since 2008, seven of the particularly affected provinces (including five of the highest epidemic provinces and Hebei and Zhejiang provinces) have conducted immunization through the Expanded Programmes on Immunization (EPI) targeting the high-risk age group of 16-60 year olds; another 10 provinces were included since 2009. We noticed that the overall number of cases in this broad age group did decrease annually, and the decrease occurred for the entire study period both before and after the introduction of EPI, indicating that other factors may have contributed to the decline in cases.
The occupational and sex distribution in our study was consistent with the findings of an analysis of HFRS cases from 2004 and 2005.
14 Young males, especially farmers, still are the focus for prevention and control. Since this is a rodent-borne infection, farmers are more likely to spend significant amounts of time in rodent-infested areas (barns, fields). In China, a farmer's living and working environment can lead to more exposure to rodents' feces, urine and saliva. In all occupations, except nurses and nannies, the number of male cases was more than the number of female cases. However, in other studies the male-to-female ratios of HFRS cases varies for the different species of virus.
15,21
The different male-to-female ratio by virus type may be related to the different hosts of HFRS.
Unfortunately, we could not analyse the epidemiological characteristics of different viral types without the serum data of HFRS cases. Another limitation of the reported data is that with the development of monitoring and diagnostic technology, the detection of HFRS cases may be more accurate than that in the past. Moreover, with a deeper focus on HFRS by the Government, we saw that the laboratory-confirmed cases increased in 2010. The consistency of the surveillance data should be evaluated regularly.
